Exploring the duality between a return to dollar definition of profit and the generalized distance function we establish the relationship between the Laspeyres, Paasche and Fisher productivity indexes and their alternative Malmquist indexes counterparts. By proceeding this way, we propose a consistent decomposition of these productivity indexes into two mutually exclusive components. A technical component represented by the Malmquist index and an economical component which can be identified with the contribution that allocative criteria make to productivity change. With regard to the Fisher index, we indicate how researchers can further decompose the Malmquist technical component rendering explicit the sources of productivity change. We also show how the proposed model can be implemented by means of Data Envelopment Analysis techniques, and illustrate the empirical process with an example data set.
Introduction
In the last decade a renewed interest in productivity analysis has emerged, placing this issue in the front row of academic research programs and statistical offices' systematic operations. However, while academics are mainly focused on issues that put a premium on theoretical and estimation issues when producing scientific output, statisticians are mainly concerned with simplicity and reliability when releasing regular data and time series. This paper contributes to the literature that intends to bridge the gap between these two complementary working groups, by extracting from current academic research the knowledge that can support and ease the practical implementation of regular productivity statistics, which can better inform about the relevant sources of productivity change.
In its recent Measuring Productivity manual, the Organization for Economic Co-operation and Development sets a landmark in applied productivity analysis by showing, in a comprehensive way, the existing alternatives to measure the residual that is known since Abramovitz (1958) as the "measure of our ignorance" (OECD 2001) . In this manual, the OECD clearly advocates for the implementation of non-parametric methods of productivity measurement because (1) its primary audience are statistical offices and other regular producers of productivity series and (2) they can be much more easily implemented and updated than their econometric counterparts. As expected, the OECD adopts the widely known definition of productivity as a ratio of a volume measure of outputs to a volume measure of inputs, which can be extended into a dynamic context by considering how this ratio changes in time. The fact that we are dealing with volumes of output and inputs implicitly calls for productivity measures that are suited for multiple output-multiple input technologies. In this context, the purpose of any productivity analysis is to reduce "the measure of our ignorance" as much as possible, thus identifying the relevant sources that explain differences in productivity levels among firms in an industry, as well as productivity change.
Among these sources, the OECD signals out the ability to characterize the production technology, productive efficiency -which in turns requires determination of the benchmark firms -and real cost savings -see OECD (2001, p. 8) . Here, the technology is seen as the "currently known ways of converting resources into outputs desired by the economy" (Griliches 1987); productive efficiency corresponds to the concept introduced by Farrell (1957), i.e. the ability to produce "the maximum amount of output that is physically achievable with current technology" (Diewert and Lawrence 1999) and, following Harberger (1998) , real cost savings may be interpreted as an allocative efficiency measure that links all the above technical and efficiency factors with an economic measure of performance. In this paper we redefine this author's economic criterion to evaluate economic performance by substituting real cost savings in production (an idea linked to cost minimization) with its equivalent GeorgescuRoegen's (1951) return to dollar function, who introduced as economic criterion
